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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the ceiling which used the core material for automobile 

interior fabrication ceiling material, and it. 

[0002] 

[Description of the Prior Art] As an automobile interior fabrication ceiling, the material which pasted up 

a core material and epidermis material, such as resin felt and corrugated paper, is offered. 

[0003] 

[Problem(s) to be Solved by the Invention] Although phenol resin is sprinkled by fiber, and the resin felt 
is hardened by heating and serves as a Plastic solid with good mold repeatability, the sprinkled resin has 
not been hardened, 180-220 degrees C takes grade at least to heat-hardening time for 1 to 1.5 minutes, 
and its molding cycle is comparatively long. On the other hand, mold repeatability is not good although 
the molding cycle of corrugated paper is short. 

[0004] That is, the thing which was excellent as a core material and which combines a molding cycle 
and mold repeatability is not obtained. Therefore, there is nothing very much to obtain the automobile 
interior fabrication ceiling of a good performance by the short molding cycle. 
[0005] 

[Means for Solving the Problem] Then, when this invention persons inquired wholeheartedly in view of 
the above-mentioned actual condition, they found out that the ceiling material which pasted up 
epidermis material on the specific core material solved the above-mentioned technical problem. 
[0006] Or it sinks in, or thermosetting resin (B) is applied and dried, namely, this invention — a fiber 
base material (A) — a hardenability resin and a curing agent — and — To the automobile interior 
fabrication ceiling material and fiber base material (A) which pasted up epidermis material (E) on the 
core material (D) which carried out hot forming of the stiffened sheet (C) further a hardenability resin 
and a curing agent - and - or it sinks in, or thermosetting resin (B) is applied and dried, and the core 
material for automobile interior fabricafion ceiling material which carried out hot forming of the 
stiffened sheet (C) further is offered 

[0007] Hardening and carrying out is important for the resin which the automobile interior fabrication 
ceiling material of this invention has the big feature in the point using the fiber base material combined 
by the hardenability resin which it hardened, using a fiber base material (A) and a resin (B) as a core 
material (D), and is contained in this hardening sheet (C). 

[0008] In this invenfion, when especially a thermoplastics fiber base material is used, and setting to 
predetermined metal mold according to the synergistic effect in order to acquire a configuration by 
making this sheet into a ceiling core material and carrying out [ a fiber base material (A) and ] heating 
pressing to it being in the state where the resinous principle in a sheet (C) hardened as a base material, 
deflation was unnecessary and the mold-release characteristic also found out that the predetermined 
configuration where impact resilience is good was acquired good for a short time. 
[0009] usually, such a sheet (C) can be manufactured by the method of obtaining the so-called prepreg. 
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carrying out heating pressing of the prepreg, and stiffening it that the hardenability resin concerned may 
shift to full hardening, if a hardenability resin (B) is sunk in or applied to a fiber base material (A), 
predetermined-time dryness is carried out so that it may be in B-ized state, and it heats further 
[0010] In this invention, although especially the hardening grade of B-ized degree of a sheet (C), i.e., a 
hardenability resin, (C) is not restricted, considering as a more advanced thing is [ it ] good. The 
phenomenon in which the core material of predetermined structure was obtained was very unexpected 
also for artificers by carrying out heating pressing of the fiber base material in which this resin hardened 
more to altitude is contained, especially the thermoplastics fiber base material further. This point is 
explained in detail later. 

[001 1] In this invention, as a hardenability resin (B), although each thing of well-known common use 
can use it, phenol resin, melamine resin, a REZOSHI Norian resin, a urea resin, an epoxy resin, phenol 
resin / urethane-resin mixture, an epoxy resin / phenol resin mixture, an unsaturated polyester resin, etc. 
are mentioned, for example. Independent use or two or more sorts of combined use are sufficient as 
these resins (B). 

[0012] In respect of thermal resistance, it is desirable to use resol type phenol resin, melamine resin, etc., 
and an epoxy resin / phenol resin mixture is desirable in respect of a low odor. 

[0013] It is the point of excelling in sinking-in workability as resol type phenol resin by this invention, 
and the gestalt has liquefied desirable things, such as an organic-solvent solution, solution, or a water 
dispersion. The mole ratio of aldehydes/phenols has the desirable initial condensate made to combine by 
1-4. Moreover, you may add and use a plasticizer, a bulking agent, a flame retarder, a deodorization 
agent, etc. for a resol type phenol resin component. 

[0014] As melamine resin which can be used by this invention, it is the condensate which used 
melamines and aldehydes as the indispensable component, and each thing of well-known common use 
can use it. it is chosen out of the group which consists of ureas, phenols, and REZOSHI Norians by 
making melamines into a principal component, of course - at least - a kind and aldehydes — 
condensation — shrinkage **** can also use the bottom The mixture of an independent condensate like 
the mixture of the condensate of melamines and aldehydes and the condensate of phenols and aldehydes, 
of course can also be used. 

[0015] Moreover, as melamine resin, the alkyi ether- ized melamine resin etherified, for example in 

alcohol, such as methyl alcohol, ethyl alcohol, and butyl alcohol, can also be used. 

[0016] Although especially the manufacture method of melamine resin is not restricted, as the mole ratio 

of aldehydes/melamines is set to 0.7-3.0 in melamines and aldehydes, it should just perform a reaction at 

80-180 degrees C under existence of the catalyst for condensation for 15 minutes - 5 hours if needed, for 

example. 

[0017] As melamine resin, it is the point of excelling in sinking-in work, and as for the gestalt, it is 
desirable that they are an organic-solvent solution or solution, and it is desirable. [ of especially the 
organic-solvent solution or solution of an initial condensate made to condense in aldehydes 1 .5-2.5 ] 
[0018] In stiffening melamine resin, the compound which usually generates an acid by heating is used 
together. As a compound which generates the acid which can harden the melamine resin in this case by 
heating, each thing of well-known common use is usable. What the acid and the block agent were made 
to usually react and was obtained as such a thing is mentioned. 

[0019] In this case, as long as it can harden melamine resin, what thing is sufficient as the acid used, and 
although it has also added the block agent with the acid in ordinary temperature, in case it is hardening 
of melamine resin, it should just separate with the aforementioned acid. As such a compound, although 
phosphoric acid alcoholic ester, such as sulfonic-acid ammonium salts, such as hydrochloric-acid amine 
salts, such as a 2-amino-2-methyl-l-propanol hydrochloride, and imidodisulfonate ammonium, and 
phosphoric acid butanol half ester, is mentioned, for example, the amine salt or sulfonic-acid ammonium 
salt of a hydrochloric acid is desirable especially. 

[0020] To the above-mentioned compound, you may use together the ammonium chloride and 
ammonium sulfate which are the curing agent of the melamine resin of well-known common use if 
needed. Moreover, you may add and use a plasticizer, a bulking agent, a flame retarder, a deodorization 
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agent, etc. for a melamine resin component. 

[0021] In addition, especially the raw material of phenol resin and melamine resin is not limited, and the 
compound and naphthol containing the phenol dimer like bisphenol A including a phenol, Bisphenol F, 
and biphenol, the alkylphenols like cresol or PARATA challis butylphenol, a resorcinol, and two 
phenohc hydroxyl groups or more like hydroquinone, and all naphthols like dihydroxy naphthalene can 
use it as a raw material phenol system compound, for example. You may use two or more kinds for 
these compounds, mixing. 

[0022] A well-known general thing can be used as aldehydes, for example, formaldehyde solution, a 
paraform, etc. are mentioned. 

[0023] As the epoxy resin / phenol resin mixture which can be used by this invention, each thing of 
well-known common use can use it. Powder is sufficient, even if a phenol novolak resin, the bisphenol 
A novolak resin, a bisphenol F novolak resin, an orthochromatic cresol novolak resin, a 
PARATASHARIBU chill phenol novolak resin, a denaturation novolak resin, etc. are used and an 
organic-solvent solution, solution, or a water dispersion is liquefied as this form as phenol resin. 
[0024] As an epoxy resin, the bisphenol A type diepoxy resin, the bisphenol A novolak type epoxy 
resin, a phenol novolak epoxy resin, a cresol novolak type epoxy resin, a glycidyl amine type epoxy 
resin, a diglycidyl naphthalene type epoxy resin, etc. are mentioned, for example. 
[0025] In preparing an epoxy resin / phenol resin mixture, although not limited, it mixes and especially 
the weight rate of an epoxy resin and phenol resin is used so that the functional-group ratio of an epoxy 
resin and phenol resin may usually serve as 0.85-1.15, and a weight rate that is preferably set to 1.0. 
[0026] Although the example which showed that phenol resin was used as a curing agent for hardening 
an epoxy resin was described above, a curing agent is not limited to phenol resin. 

[0027] As an epoxy resin curing agent, the thing of well-known common use, such as a primary amine, a 
secondary amine, a polyamide, an imidazole, an acid anhydride, and a dicyandiamide, can be used, for 
example. Moreover, you may add a plasticizer, a bulking agent, a flame retarder, a deodorization agent, 
etc. for an epoxy resin / phenol resin mixture component if needed. 

[0028] As a fiber base material (A), the nonwoven fabric and textile fabrics which made fiber natural 
fibers, such as inorganic fibers, such as synthetic fibers, such as polyester, an acrylic, nylon, 
polyethylene, polypropylene, a Vinylon, and polyurethane, carbon, and glass, cotton, hemp, hair, and 
silk, etc. with wet and dry spinning, for example are mentioned. In addition, you may use the base 
material in which two or more sorts of fiber different the account of a top if needed was mixed. Book 
Although especially the superintendent officer of a base material is not restricted, thing of 100 - 800 
g/m2 is desirable. 

[0029] Although especially the manufacture conditions of a hardening sheet (C) are not restricted and a 
sheet predetermined also in an elevated-temperature short time should just be obtained, when phenol 
resin and melamine resin are used as a subject, it is desirable to usually sheet-ize by 1 - 15 minutes at 
100-180 degrees C. 

[0030] As an example, already, hardening is almost completed and the resin in the sheet used by this 
invention (B) has all the resinous principles distributed in a base material in the usually same hardening 
state. In the above-mentioned temperature requirement, it is comparatively obtained low temperature 
and on condition that a long time, and the manufacture is easy for such a sheet, and is common. 
[0031] If it dries at an elevated temperature comparatively, a surface may be dried a little superfluously, 
a sheet with the uneven hardening degree of a resin (B) is obtained by part for the surface portion as 
which the shortage of dryness is regarded a little, and a core, and since a sheet front face is in an 
advanced hardening state compared with the interior about this when performing heating pressing, it 
may be on the other hand, good [ as for the interior / a mold-release characteristic ] rather like said sheet. 
Anyway, it is within the limits of this invention. 

[0032] Although the resin in a sheet (C) needs to be in the state where it hardened at this invention, and 
hardening is completed mostly, the repeatability of metal mold is better than the sheet in which all the 
resins on a sheet carried out [ the direction of the sheet which is in the hardening state which has not 
been hardened 100% ] the completion of hardening 100%. 
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[0033] That is, moldability is good, if a resinous principle (B) covers all and the way of the sheet with 
which hardenability remains compares with the sheet in the state where full hardening was carried out 
100% without a part of resinous principle's (B's)*s carrying out full hardening 100%. 
[0034] Although into what extent the hardening state of a resin (B) is made does not generally have 
****** since it is closely connected with the density of the deep-drawing degree of the ceiling material 
which should be obtained, or a fiber base material, a mold-release characteristic with metal mold, 
deflation, etc. in case a sheet (C) is manufactured, the hardening degree of a resin (B) can make the 
amount of solvent extraction of that a standard. It is desirable that the extractability of (Resin B) non- 
hardened component according [ using a Soxhlet extractor as a sheet (C) which carried out sinking-in 
dryness and stiffened the resin (B) ] to 5-hour reflux extraction is 10 - 30 % of the weight at THF 
(tetrahydro furan). 

[0035] Moreover, as a standard of the resinous principle hardening state in a sheet (C), the degree of 
breaking extension (it measures on the same conditions as the tension test method of JISP 81 13, paper, 
and the paper board) can also be adopted, and, as for this degree of breaking extension, it is desirable to 
usually consider as 25 - 40% of range especially 15 to 45%. 

[0036] the time of obtaining a trim with intense irregularity as a sheet is a sheet whose degree of 
breaking extension is 15 - 45% ~ metal mold ~ a mold-release's characteristic being good and a core 
material that there is more little fracture and good are easy to be obtained 

[0037] if the spray of the water is carried out to the sheet (C) before fabrication when the moldability of 
a sheet (C) is not good -- metal mold -- also let repeatability be a good thing that is, the thing to do for 
the spray of the water — the flow of a resin - recovery of breaking extension, i.e., the degree, — 
recovering ™ metal mold ~ repeatability becomes good 

[0038] Although especially a sheet process condition is not restricted, it is usually 10 seconds - 60 
seconds in 120-210 degrees C, a pressure 3-10 kg/cm2. Although the sheet used as ordinary 
temperature may be fabricated on the conditions directly described above, it is beforehand preheated 
before fabrication and you may fabricate. 

[0039] In order to prevent the slight torn of a sheet which happens when heating pressing of the sheet is 
carried out in an instant, after carrying out preheating of the sheet for 10 second - 60 seconds and 
making it soften at 70-140 degrees C beforehand within metal mold or an oven before fabricating a 
sheet, the method of carrying out heating pressing is also effective. 

[0040] Let the core material for automobile interior fabrication ceilings (D) obtained as mentioned 
above be an automobile interior fabrication ceiling by pasting up with epidermis material (E). 
[0041] As epidermis material (E), it is a polyvinyl chloride / urethane-foam layered product, a fiber 
nonwoven fabric or a fiber nonwoven fabric / urethane-foam layered product, knitting or knitting / 
foaming polyurethane layered product, for example, and adhesives, such as a hot melt, may be applied if 
needed. 

[0042] The ceiling in this case can be manufactured according to two processes of pasting up further the 
epidermis material (E) usually coated with adhesives like a hot melt, and the fabricated core material (D) 
with a vacuum forming etc. 

[0043] However, one fabrication with the epidermis material which coated the polyvinyl chloride etc. 
with adhesives, such as a hot melt, is also possible for the core material (D) of this invention, without 
being able to fabricate at least 120-150 degrees C, and spoiling the performance and appearance of 
epidermis material (E). 
[0044] 

[Example] The example of an experiment is raised and explained below. The following, especially when 
there is no notice, the "section" shall express the "weight section" and "%" shall express "weight %." 
[0045] Example 1 ** polyester filament span bond nonwoven fabric 300 g/m2 was immersed in the 
sinking-in bath containing FENO [ by Dainippon Ink & Chemicals, Inc. ] light TD-2254 [the resol type 
phenol resin solution manufactured from a phenol and formaldehyde], the drawing roll was passed, and 
the amount of sinking in was adjusted so that a whole solid-content weight might serve as 800 g/m2. 
** It conveyed for 10 minutes in the hot blast circulation type dryer adjusted by 180 degrees C, and the 
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sheet which the resinous principle hardened was obtained. 

[0046] ** the fabrication heated at 200 degrees C ~ the sheet obtained by the above-mentioned ** was 
fabricated by the pressure of 5 kg/cm2 for 20 seconds with metal mold, and the core material which has 
a predetermined configuration was obtained 

** The automobile interior fabrication ceiling which a core material and epidermis material pasted up 
was obtained by drying the epidermis material (300g/m2) which consists of a polyvinyl chloride / a 
foaming polyurethane layered product which coated hot melt adhesive further for 60 seconds at 80 
degrees C, and piling up and carrying out cold press molding on a core material. 

[0047] The obtained ceilings were 6.0mm in thickness, density 0.18 g/cm3, flexural strength 70 kg/cm2, 
and elastic-modulus 6800 kg/cm2. In addition, the result which measured the extractability of a resin a 
non-hardened component, the degree of breaking extension of a sheet, a molding cycle, mold 
repeatability, and the mold-release characteristic was shown in Table 1 about the sheet obtained at the 
process of the above-mentioned **. 

[0048] As example 2 resinous principle, it is with Epiclon 850 by Dainippon Ink & Chemicals, Inc. [the 
bisphenol A type diepoxy resin (liquid)], the Dainippon Ink & Chemicals, Inc. make - FENO light TD- 
2090-60 - the ceiling was obtained like the example 1 except fabricating the sheet obtained with using 
the sinking-in bath of the mixture which added M [novolak type phenol resin (liquid) manufactured 
from phenol and formaldehyde], and 2-methyl imidazole at 150 degrees C for 20 seconds, and obtaining 
a core material Compared with the example I's, the core material was obtained at low temperature. 
[0049] The obtained ceilings were 6.2mm in thickness, density 0.18 g/cm3, flexural strength 68 kg/cm2, 
and elastic-modulus 7100 kg/cm2. In addition, it conveyed for 10 minutes in in process and the hot blast 
circulation type dryer adjusted by 180 degrees C, and the result which measured the extractability of a 
resin a non-hardened component, the degree of breaking extension of a sheet, a molding cycle, mold 
repeatability, and the mold-release characteristic was shown in Table 1 like the example 1 about the 
sheet which the resinous principle hardened. 

[0050] Moreover, as a result of having cut the obtained ceiling to 10x1 0cm, putting into a 11. 
Erlenmeyer flask, sealing, leaving it in 90 degrees C for 3 hours and carrying out an odor test, an odor 
was hardly sensed. 

The same characteristic test as an example 1 was performed using the core material for ceilings 
(example 2 of comparison) which consists of the core material for ceilings (example 1 of comparison) 
and corrugated paper which consist of an example 1 of comparison - 2 resin felt. The result was shown 
in Table 1 . In addition, as for the core material of the example 2 of comparison, there was a difficulty in 
deep drawing and thermal resistance. 
[0051] 
[Table 1] 
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[0052] Although it was difficult for the conventional core material for ceilings to satisfy a molding cycle 
and mold repeatability simultaneously as shown in Table 1, simultaneous solution of this is carried out 
in the core material of this invention. Moreover, using the core material of this invention, compared with 
the ceiling of the former [ ceiling ], the molding cycle was short and the performance was also excellent. 

[0053] 

[Effect of the Invention] In this invention, since it is in the state where the hardenability resinous 
principle in a sheet hardened, a molding cycle is short and can obtain the core material for automobile 
interior ceilings good [ mold repeatability ]. the ceiling material which has a good performance if this 
core material is used - productivity - it can obtain highly 



[Translation done.] 
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